


ARM Science Team Meeting

advantage afforded by the smaller cell, apart from the
obvious space considerations, is the ability to create a
more homogeneous gas sample than was possible in
earlier, longer systems,

In addition to stability, several other issues must be ad-
dressed when making spectral measurements of water
vapor. These arise primarily as a result of the difficulty in
creating and handling mixtures of air and water vapor.
Fortunately, because of the number of past attempts to
measure the spectral properties of water vapor, there is a
considerable amount of information in the literature re-
garding these problems, which result primarily from the low
saturation vapor pressure of water at room temperature.
As a result of its low saturation pressure, water easily
condenses onto container walls, mirrors, and transmission
windows. Another aspect of the adsorption problem s the
need to equilibrate the vapor-phase water with that
adsorbed on the walls of the cell container, so that a stable
vapor concentration may be obtained. Because of adsorp-
tive losses, it is necessary to have an independent means
of measuring water partial pressure within the cell. Finally,
the water vapor and the diluent gas must be adequately
mixed to prevent refractive inhomogeneities within the cell
that will lead to beam wander and, thus, erroneous results.

These concerns influenced the design of the chamber to
house the multipass cell (Figure 1). The chamber is being
constructed in three separate segments of stainless steel,
with a highly polished inner wall. Stainless stee! has been
used successfully in the past to contain stable water vapor

mixtures, and the smoothness of the inner walls will
minimize the surface area available for adsorption. Optical
stability is enhanced by supporting the entire assembly on
a granite slab, which will isolate the optics from room
vibrations and will minimize the effects of room tempera-
ture fluctuations on the intermirror spacing. isolation of the
mirrors from movement of the chamber walls that may
arise during the evacuation of the cell is accomplished by
attaching the mirror mounts to the support independently
of the chamber. Although both the cell and the optics are
mounted to the same steel plate, that plate is rigidly
attached to the granite in many places, so that it effectively
serves as an extension of the granite surface.

Thermal control of the inner environment of the chamber
is accomplished by circulating aheat-exchange fluid through
a jacketed reservoir that surrounds each of the three
segments of the chamber. Each jacket is connected in
parallel to an FTS model RC-200-ULT temperature con-
troller. Thermal insulation from the surroundings is pro-
vided by alayer of Armaflexinsulation. Temperature will be
monitored within the cell at four different places using
thermistors. Given the specifications of the temperature
controller and of the chamber, it is expected that tempera-
tures between -40° and 60°C will be attainable, without
having to change fluids. Thermal control of the optical
surfaces is accomplished separately using Kaptan contact
heating elements that are affixed to the components and
controlled by separate heater control modules.

Figure 1. Diagram of the Horn-Pimentel multipass cell and chamber.



